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1. Design	methodology	
Our	 broadband	 lens	 is	 comprised	 of	 concentric	 rings	 of	 varying	 heights	 as	 illustrated	 in	 Fig.	 1(a).	 The	
widths	 of	 the	 rings	may	be	 varying	 as	well.	 In	 this	manuscript,	 the	widths	 of	 the	 rings	were	 kept	 the	
same.	The	diameter	of	the	lens	is	determined	by	the	numerical	aperture	of	the	design,	focal	length	and	
the	 longest	wavelength	 of	 operation.	 The	 field	 in	 the	 focal	 plane	 is	 computed	using	 scalar	 diffraction	
theory	 at	 each	wavelength	 and	 the	 corresponding	 focusing	 efficiency	 is	 also	 computed.	 The	 focusing	
efficiency	 is	defined	as	 the	power	 focused	within	3	X	FWHM	divided	by	 the	 total	 incident	power	at	 a	
given	 wavelength.	 The	 goal	 of	 our	 optimization	 based	 design	 is	 to	 maximize	 the	 focusing	 efficiency	
averaged	over	all	the	wavelengths	of	interest	by	varying	the	heights	of	the	rings	comprising	the	lens.	We	
refer	to	this	as	the	figure	of	merit	(FOM).	We	utilized	the	modified	binary-search	algorithm	to	perform	
this	 optimization	 (see	 flowchart	 below).	 At	 first,	 an	 initial	 guess	 of	 height	 distribution	 is	 generated	
(usually	a	random	distribution).	In	one	iteration,	all	ring-heights	are	perturbed	in	a	pre-designed	manner	
(a	random	sequence).	A	positive	unit	perturbation	(+Δh)	is	tried.	If	the	updated	FOM	is	increased,	then	
this	perturbation	 is	 kept,	otherwise	a	negative	unit	perturbation	 (-Δh)	 is	 applied	 to	 this	 groove.	 If	 the	
new	FOM	is	calculated	to	increase,	then	this	negative	perturbation	is	kept,	otherwise	it	proceeds	to	the	
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are	 summarized	 in	 the	 top	 chart	 in	 Fig.	 S3	 along	 with	 the	 corresponding	 ideal	 design	 heights.	 The	
estimated	 error	 has	 a	mean	 of	 968nm	 and	 standard	 deviation	 of	 156nm.	 Using	 this	 information,	 we	
simulated	the	focusing	efficiency	for	3	random	realizations,	where	the	pixel	height	error	was	randomly	
drawn	 from	 an	 uniform	 distribution	 with	 the	 same	 mean	 and	 standard	 deviation	 as	 the	 measured	
values.	 The	 results	 are	 summarized	 in	 the	 bottom	 panel	 of	 Fig.	 S3	 and	 provide	 more	 proof	 for	 our	
hypothesis	 that	 the	 fabrication	 errors	 are	 likely	 reason	 for	 the	 reduced	 focusing	 efficiency.	 Another	













flat	 lens	and	w.d.	 (roughly	2mm)	 is	 the	working	distance	of	 the	objective.	The	gap	between	objective	



















For	 imaging	 experiment,	 the	 1951	 USAF	 resolution	 test	 chart	 (R3L3S1N,	 Thorlabs)	 was	 used	 as	 the	
object.	The	flat	lenses	were	used	for	imaging	the	object	on	to	the	sensor.	A	diffuser	was	placed	behind	
the	USAF	target.	The	experimental	setup	is	shown	in	Fig.	S6.	The	USAF	target	was	illuminated	with	the	
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6.	Color	camera	setup	
Fig.	S7	shows	the	photographs	of	the	color	camera	and	its	components.	The	color	camera	consists	of	a	
color	sensor	(DFM	72BUC02-ML),	the	flat	 lens	and	an	IR-cut	filter.	These	components	were	put	onto	a	
cage	mount	which	was	placed	inside	a	3D	printed	enclosure.	The	IR-cut	filter	was	used	only	for	outdoor	
photography.	
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Fig.	S7:	(a)	Photograph	of	the	color	camera.	(b)	a	3D	printed	enclosure.	Components	of	the	camera:	(c)	
color	sensor,	(d)	flat	lens	and	(e)	IR-cut	filter.		
